and SHIBATA's method (1952 and 1958) ; for cerebrosides, the OKAMOTO, USDA, KUSUMOTO and HASHIMOTO's method (1949 and 1958) ; for neutral fats, the SMITH's method modified by KLEEBERG (nile blue sulfate); for fatty acids, the OKAMOTO, UEDA and KATO's method (1944 and 1958) ; for cholesterols, the SCHULTZ's method, and for ketosteroids, the ALBERT and LEBLOND's method.
II. Results.
A. Results obtained about the lipids in the ova.
Lipids in the ova in the primordial follicles.
The amount of lipids in the ova in the primordial follicles is given in Table 1 .
As shown in Table 1 , no lipids are found in the ova in the primordial follicles of the animals examined, with the exception of sow ova, in which, by staining with Sudan black B, a large amount of lipids in the form of black globules of various sizes are contained.
These lipid globules show positive reactions to the SMITH-DIETRICH's method for the detection of lipoids, showing a blue color, to the OKAMOTO, SHIMAMOTO, UEDA, KUSUMOTO and SHIBATA's method for phospholipids, showing a purple color, and to nile blue sulfate stain for neutral fats, showing a red color, but they show negative reactions for the detection of cerebrosides, fatty acids, cholesterols and ketosteroids.
Lipids in the ova in the primary and secondary follicles.
The amount of lipids in the ova in the primary and secondary follicles is given in Table 2. In the primary follicles, as shown in Table 2 , a small amount of lipids in small globules appear in the perinuclear region of the ova of cows, sheep, goats and dogs. With the growth of the ova, the lipids become stored throughout their cytoplasm (Figs. 1 and 2). The lipids in sow ova also increase in amount. On the contrary, no lipids are found in the ova of rabbits, rats, mice and hamsters ( Fig. 20) . Table 1 .
The amount of lipids in the ova in the primordial follicles.
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The lipid globules described above are stainable by the SMITH-DIETRICH's method for lipoids, by the OKAMOTO, SHIMAMOTO, UEDA, KUSUMOTO and SHIBATA's method for phospholipids, and with the nile blue sulfate stain for neutral fats, but they are not stainable by the methods for cerebrosides, fatty acids, cholesterols and ketosteroids, with the exception of dog ova which are stained faintly, showing a light yellow color, by the ALBERT and LEBLOND's method that proves the presence of ketosteroids (Figs. 3, 4, 5 and 7) .
Lipids in the ova in the GRAAFian follicles.
The amount of lipids in the ova in the GRAAFian follicles is given in Table 3 . Table 3 , the amount of lipids in the ova of the GRAAFian follicles differs extremely among animals: they are contained abundantly in the ova of sows and dogs, moderately in those of cows, sheep and goats, and slightly or none in those of rabbits, rats, mice and hamsters (Fig. 19 ).
As shown in
These lipids are mainly composed of phospholipids and neutral fats: both the phospholipids and neutral fats are contained abundantly in the ova of sows and dogs, slightly in the ova of cows, sheep and goats ( Fig. 6 ). No cerebrosides, fatty acids, cholesterols are found in the ova of any animal used. A small amount of ketosteroids are found in the ova of sows and dogs, but not in those of other animals.
Lipids in the ova in the atretic follicles.
The amount of lipids in the ova in the atretic follicles is given in Table 4 .
As shown in Table 4 , the lipids are found abundantly in the atretic ova of sows and dogs, moderately in those of cows, sheep, goats, but slightly or none in those of rabbits, rats, mice and hamsters. This shows a similar relation with the aspect in the ova in the normal follicles. Small globules of lipids in the normal ova transform gradually into large ones of various sizes in the course of degeneration. The lipids are mainly composed of phospholipids, although the sow and dog ova also contain neutral fats and ketosteroids, and the dog ova fatty acids as well (Figs. 8, 9, 10, 11 and 12) .
B. Results obtained about the follicular cells and theca folliculi.
The amount of lipids in the follicular cells is given in Table 5 , and that in the theca folliculi in Table 6 . Table 5 , the lipids composed mainly of phospholipids are found in the form of fine globules in the follicular cells of cows, sheep, goats and sows, but none in other animals ( Fig. 13 ). In the beginning, only a small amount of these lipids appear in the young follicles, then the amount gradually increases with the growth of these follicles, and finally there come to exist a moderate to a large amount of them in the follicles; they are especially abundant in the follicular cells near the basement membrane.
As shown in Table 6 , the lipids in the form of coarse globules of various sizes appear in the theca folliculi of all the animals used, showing the reactions of the phospholipids and cholesterols (Fig. 13) . A little amount of fatty acids are also found in the theca folliculi of rabbits, rats, mice and hamsters, though none in other animals. Further, a moderate amount of ketosteroids are found in the cells of dogs and rats. As for the amount of the lipids, a gradual increase is observed in accordance with the growth of the follicles.
C. Results obtained about the corpora lutea and interstitial glands.
The amount of lipids in the corpora lutea is given in Table 7 , and that in the interstitial glands in Table 8 .
As shown in Table 7 , there are a lot of phospholipids and cholesterols in the corpora lutea of all the animals used ( Fig. 14) : a lot of neutral fats in the sows and rabbits, while a small amount in cows, sheep, goats, dogs, rats, mice and hamsters; a good deal of fatty acids in sows and dogs, while only a little amount in the other animals (Figs. 15 and 16); and a good deal of ketosteroids in cows, sheep, goats, sows and dogs, and a moderate or a slight amount in other animals ( Fig. 17 ). As shown in Table 8 , the phospholipids are abundantly found in the interstitial gland cells of rabbits, mice and hamsters, and moderately in other animals (Figs. 18 and 19) ; the neutral fats abundantly in sows, mice and hamsters and slightly in others; the fatty acids abundantly in rabbits, rats, mice and hamsters and slightly or none in others (Fig. 20) ; the cholesterols abundantly in all the animals; and the ketosteroids abundantly in all the animals except dogs and rabbits, in which they are only slightly contained.
As shown in Tables 7 and 8, no cerebrosides are found in the corpora lutea and interstitial glands. 
III.
Discussion.
1. Relation between the amounts of lipids and of glycogen in the ova.
In a previous paper (1954), the author reported of the appearance of glycogen in the ovaries of domestic animals and rodents, and stated that the amout of glycogen in the ova in the GRAAFian follicles differ greatly in different species of animals. Alongside this fact, the following fact should be understood also: that is, there always exist some glycogen-free ova among the ova of those animals. The amount of glycogen in the ova is always small in cows, sheep, goats, sows, dogs and rabbits, a small to a great amount of it in rats, mice and hamsters and some ova heavily loaded with it in rats, mice and hamsters.
In the present investigation, it was found that the amount of lipids in the ova in the GRAAFian follicles differs also greatly in different species of animals: there is a large amount of lipids in the ova of cows, sheep, goats, sows and dogs, a small amount in those of rabbits, rats and mice, and none in those of hamsters.
The relation between the amounts of these two substances in the ova in the GRAAFian follicles is given in Table 9 .
As shown in Table 9 , from the point of view of the amount of lipids and glycogen, the ova of domestic animals and rodents can be differentiated into three types as follows: the ova of Type I contain a large amount of lipids and none to a small amount of glycogen; the ova of cows, sheep, goats, sows, dogs belong to this type.
The ova of Type II contain none to a small amount of lipids and none to a large amount of glycogen; the ova of rats, mice and hamsters belong to this type. The ova of Type III contain a small amount of lipids and none to a small amount of glycogen; the ova of rabbits belong to this type.
It is of great interest that the distribution of lipids is quite different from that of glycogen; some ova contain glycogen while others do not, even in the ovaries of one animal. All the ova in any animal, however, contain almost the same amount of lipids, with the exception of rabbits in which some ova contain only a little amount of lipids while others have some more, though there is a wide variation in its amount among various kinds of animals.
In a previous paper (1952), the author studied the appearance of glycogen in the ovarian and tubal ova of the rat, a Type II animal, and reported that there are both the glycogen-free and glycogen-laden ova in the GRAAFian follicles while there are only glycogen-laden ova in the oviduct. From the fact just stated , he concluded that the glycogen-laden ova alone can be ovulated. The author's interest is bound to check whether this should be proved as a true in Type I and Type II animals. This will be fully studied in the near future.
2. Nature of lipids in the ova. Though many investigators, as described above, have made histochemical studies of lipids in the ovaries, there are a few who have turned the attention to the ova themselves. BARKER (1951) , studying the lipids in sow ovaries during the estrous cycle, reported that the primordial follicles exhibit the lipids only in the ova, and at this and subsequent stages in the follicular development, the lipid droplets in the ova dissolve in acetone, react to carbonyl test, and contain bi ref ringent crystals. DEMPSEY and BASSETT (1943) , histochemically studying the lipids in the rat ovaries during the reproductive cycle, reported that the ketosteroids, which should react to phenylhydrazines, are not found in the ova and the granulosa, but found in the theca interna, corpora lutea and interstitial glands. ASHBEL and SELIGMAN (1941) who reported a new histochemical method for ketosteroids stated that the ova in the young follicles in dog ovaries exhibited a positive reaction of ketosteroids.
In the present investigation, it was fouud that the lipids in the ova are composed mainly of phospholipids and neutral fats, and they contain no cerebrosides, fatty acids nor cholesterols. It is also demonstrated that the ketosteroids are found only in the ova of sows and dogs, but not in other animals, agreeing with the reports of DEMPSEY and BASSETT (1943) , and of ASHBEL and SELIGMAN (1941) .
IV. Summary.
The results obtained in this investigation are summarized as follows.
1. The lipids are found abundantly in the ova of sows and dogs, moderately in those of cows, sheep and goats, and slightly in those of rabbits, rats, mice and hamsters.
2. These lipids are mainly composed of phospholipids and neutral fats; these are abundant in the ova of sows and dogs, and a little less in those of cows, sheep and goats. No cerebrosides, fatty acids, cholesterols are found in the ova of the animals used. The ketosteroids are found slightly in the ova of sows and dogs, but not in those of others.
3. In the corpora lutea and interstitial glands are found the phospholipids, neutral fats, fatty acids, cholesterols and ketosteroids.
constitutional Med. 14 (1949) A large amount of fatty acids appear in the interstitial gland cells, but not in the ovum in the secondary follicle.
